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Marine Biologists of the Menlo Park Laboratory have been
successful in the hatching of ocean shrimp in a small salt-
water system. The larvae are feeding on newly hatched brine
shrimp.
Over 10 percent of 2,873 tagged petra1e sole released off
central California have been returned. Twenty-one were
caught in March.
Th~ sardine season ended 1 March with a total catch of
5)250'tons of which 4,000 came from the San Nicolas Island
-'ax-ea.
Tagging activities resulted in 238 marked halibut being
liberated in the Ventura Flats area, and 85 sand bass in
Newport Harbor area.
Capture of a small perch-like fish, Eucinostomusgraci1is, near
Seal Beach added one more species to themar1ne fauna of
California.
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SEVENTEENTH ANNUAL MEETING OF THE INTER-AMERICAN
TROPICAL TUNA COMMISSION
and
FIFTH INTER~GOVERNMENTAL MEETING ON YELLOWFIN TUNA CONSERVATION
March 22~26» 1965
Mexico CitY9 Mexico
I attended both of these meetings as an official observer on
the U.S. delegation.
The IATTC meeting followed its usual procedure, reviewing
research on yellowfin and skipjack during the past year and
approving the program and budget for the next two fiscal years.
The Inter~Governmental Meeting is concerned with implementing
any recommendations which the IATTC may make with regard to
the yellowfin resources. It has been held only since the
Commission first recommended a catch limitation on yellowfin.
At the IATTC meeting all of the member countries - U.S., Costa
Rica, Mexico, Panama and Ecuador - were present, as were
observers from Canada, Columbia, Chile, El Salvador, Guatamala,
Honduras, Japan, Nicaragua and Peru. All of these countries
were represented at the Inter~GovernmentalMeeting, but only
the IATTC members plus Japan were accredited to vote. Both
nations and individuals at the two meetings were thus the same
although with somewhat different roles. For example, our
IATTC Commissioners, Driscoll, McHugh and Jones (Bennett could
not attend), were official delegates at IATTC but were among
the advisers at the Inter-Governmental Meeting. Our official
delegates to the latter were William Herrington (State Dept.)
and William Terry (BCF).
The U.S. delegation to both meetings included the
have mentioned plus the industry advisory group.
(State Dept.), Richard Croker, Donald Johnson and
ed Government.
gentlemen I
Fred Taylor
I represent-
Industry advisers present were~ from the unions, Lester
Balinger~ John Royal and John Calise; from boat owners, August
Felando; and from the canners, Charles Carry, Clifton Day,
Anthony Nizetich and George Steele.
The formal meetings of the IATTC were held on Tuesday and
Wednesday, March 23 and 24, and again in the late afternoon of
March 26. The Inter-Governmental Meeting was held on March
25 and 26, the IATTC having recessed to permit the deliberations
of this group. The U.S. delegation normally met twice a day,
starting on MOnday the 22nd~ holding its sessions at the U.S.
Embassy.
The major problem facing the member governments was to decide
what catch quota, if any, should be adopted for yellowfin and
then how to implement it. For the past several years the
scientific staff of IATTC has recommended quotas and these have
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been adopted by IATTC. They have not, however, been implement-
ed by the governments as this could be done only if all
nations participating in the fishery, members or not, agreed to
abide by themo
Under U. So law, this country cannot t'blow the whis tle" on its
fleet unless all others with a "meaningful" fishery do likewise.
The word meaningful is generally construed to mean an annual
catch of 1,000 tons or moreo Peru, which has a meaningful
fishery under this definition and Chile, which has not, have
consistently refused to go along with regulation.
It was with this background that we entered the Mexicq City
meetings, knowing that Peru and Chile would probably again be
difficult to negotiate with~ The scientific evidence present-
ed by the IATTC scientists (Dr. J.L. Kask, and James Joseph,
Principal Scientist) showed that the yellowfin stocks could at
present support an equilibrium catch of about 86,000 tons per
yearo The maximum average sustainable catch is calculated to
be 91,500 tons per year. Therefore, fishing must be at a rate
of less than 86,000 tons per year for a period of time if the
population is to be restored to permit maximum harvest. The
stock will reach the maximum equalibrium level in five years
at an annual catch rate of 82,600 tons, in three years at
80,300 tons and in one year at 69,000 tons.
There was general agreement among all member nations that a
catch limitation should be instituted that would restore the
stock to the 91,500 ton levelo The feeling of the U.S.
delegation was that this should be done over as long a period
of time as possible so that dislocation of the industry would
be minimal. Our position, then, was to restore the stocks in
five years under an annual catch quota of 82,600 tons. The
Mexican position was that we should proceed with greater haste
and restore the stock in three years at a rate of 80,300 tons
per yearo Not unexpectedly this difference was negotiated
outside of the open meeting and ultimately the member countries
agreed on a quota of 81,800 tons which would restore the stock
to its maximum sustainable catch in four years.
Peru and Chile, however, had already indicated again their
opposition to a global quota of this nature. Both felt that
they should have quotas for themselves, Chile on the order of
5,000 tons and Peru on the order of 12,000 tons. The country
quota system had been thoroughly explored by IATTC several
years ago and rejected as completely unworkable. Obviously,
if a country like Chile, which has in the past caught very
little yellowfin but has great expectations, were to be given
a relatively huge quota such as it requested, the sum of the
country quotas based on a combination of past experience and
national aspirations could soon lead to requests for more
yellowfin than exist. Actually, the Peruvian and Chilean
requests would in effect exempt them from a quota. Whether or
not further negotiations with these two countries will bring
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them around to acceptance of the global quota remains to be
seen. There is some indication that Chile might and if she
does it would make it more difficult for Peru to remain aloof.
The next few months will tell the taleo
One other major problem came up in addition to that of the
quo tao The Mexican delegation felt very strongly that the
.IATTC countries should implement any quotas adopted regardless
of the action of other nations and introduced a resolution to
that effecto In other words, they were prepared to stop their
fleet from fishing when the quota was reached, whether or not
such countries as Peru and Chile did sOo This, of course,
represents a high moral stand and the genuine conviction that
only by setting a proper example can the desired ends be
reached. Unfortunately~ it runs counter to UoSo law which
stipulates the U0 80 will close its fishery only if all nations
with a meaningful fishery do likewise 0 This led to extensive
deliberations both in and out of the formal meetings in an
attempt to resolve the impasseo
Ultimately~ Mexico modified its motion with the phrase "in
accordance with their own legal provisions." This left the
meat of the Mexican resolution and still left the UoSo in a
tenable positiono
During the deliberations over the Mexican resolution, the U.S.
delegation introduced one of its own which had as its purpose
putting international pressure on Peru and Chile to go along
with the quota recommendations of the IATTCo After considerable
discussion and some watering down, this resolution was passed
by the Inter=Governmental Meetingo The Mexican resolution as
amended was picked up both by the Inter=Governmental Meeting
and by LATTC at its final session Friday afternoono
In summary» the recommended yellowfin quota for 1965 is 81,800
tons and resolutions are on record from both meetings urging
the member countries to comply and non=member countries to get
aboard 0 No one appeared too optimistic for this year though
everyone remains hopefulo I got the impression that another
year of non=agreement on enforcement of a quota might lead to
the end of attempts at international controlo We all hope that
this does not happeno
All documents promulgated at the meetings are filed in the
CSFL libraryo Unfortunately» this does not include the final
drafts of the resolutionso
Associated Meetings
Richard Croker 9 in his present capacity (which he seems to
enjoy thoroughly) as Fishery Officer at the U080 Embassy,
arranged two conferences with Mexican officials while I was
in Mexico CitYo The first of these was on MOnday, 22 March,
in company with Donald Johnson 9 BCF~ and William Herrington,State Dept.
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Those we met on this occasion were Jorge Echaniz» Director
General de Pesca e Industrias Conexas; Rodolfo Ramirez,
Subdirector General de Pesca e Industrias Conexas; Mauro
Cardenas, Director del Instituto Nacional de Investigaciones
Biologico=Pesqueras~ and Hector Chapa, Jefe del Departamento
de Estudios Biologicos. This meeting was semi=formal but
served to acquaint me with these gentlemen who hold the top
positions in Mexican fisheries affairs at this time. Echaniz
is new to the job, having been appointed by the new Mexican
administration. Ramirez is his chief assistant, while
Cardenas and Chapa head up major sections under Ramirez.
Echaniz was chairman of the Inter-Governmental Meeting while
Cardenas acted in the same capacity for IATTC.
On Saturday, March 27, Croker took me to the fishery laboratory
where I met again with Cardenas and jChapa, plus Sr. Flores who
is head of the Ensenada laboratory. He speaks quite good English
and gave me a complete tour of the facility. The staff seems
thoroughly dedicated to finding out what sort of resources
Mexico has and what she can do with them. IOd say itOs an
organization that has excellent morale and is developing
rapidly in its capabilities.
The question is how California can best relate itself to this
growing fisheries and scientific interest in Mexico.
Certainly the problem is real because of our many common fish
populations which are becoming of greater concern by the day
to Mexico, officially, economically and scientifically. I
think everyone here had ruled out the idea of a formal treaty
between the U.S. and Mexico before I made my visit. There
remained the question as to what type of relationship could
best serve our purposes and theirs. I feel that the best
start lies in an extremely informal exchange of scientists
and scientific information.
They may be interested in placing some of their people in our
laboratories for training. They showed considerable interest
in getting help in organizing library facilities. They seem
most appreciative of the cooperative work we have done so far
such as the oyster exchange and the marlin tagging. We might
wish to consider inviting them aboard our vessels for cruises
off our coast and I believe that fairly frequent visits to the
Ensenada laboratory would be most fruitful.
In a year or two of close but informal relationships on the
part of the scientific staff I believe we could develop a
basis for recommending integrated management proposals to our
respective governments if that action should be necessary. ---
Phil M. Roedel
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Report of Government~IndustryMeeting
on Pacific Hake Resource
Seattle, Washington
March 10, 1965
The meeting was held in the auditorium of the new Bureau of
Commercial Fisheries Laboratory at Seattle. Approximately 75
people were present, representing fishermen, processors,
reduction plant equipment manufacturers, and at least one
pharmaceutical company.
The Exploratory Fishing and Gear Research staff presented
material on the extent of the resource above the continental
shelf off Washington and Oregono An estimate of 900 square
miles of intermittent hake schools was obtained from echo-sound-
er traces. An estimate of one billion pounds of hake was
arrived at using catch rates of the John No CObb. This was
considered a minimumo It was also reported tnat they had made
catches as high as 20,000 pounds per hour from the spawning area
off the Southern California coast during late February, 1965.
The catches were not consistent 2 however.
The Biology Branch reported on estimated yield and stock
composition as derived from experimental work to date. Two
biologists are now working on the biology of hake. At this
time, they hypothesize the existence of a single stock off
the Pacific coast. However 2 they are having trouble rational-
izing the existence of young=of~the=year inside Puget Sound
with the known spawning areaso Using the age composition of
experimental catches, an instantaneous natural mortality rate
of 0.43 was calculated 0 Estimates of annual recruitment of
144,000 tons and an annual yield of 115,000 tons were made
from these data.
I was asked to comment on Californiaos information on the
above two subjects.
The Technology Branch then spoke on the qualities of hake as
raw material, meal, etc. Under laboratory conditions, fillets
yielded 24 to 32 percent recovery, but skin is soft and
difficult to remove. The flesh is soft, odor bland, and
taste bland, comparable to Columbia River smelt (Thaleichthls
~acificus). The proximate composition was found to be:
roteln ~ 13=15 percent~ oil ~ 1.5=6.0 percent; and moisture ~
78-82 percent.
The best use of hake would be reduction. There is about a 5 to
1 conversion factor of raw fish to meal. The oil could be used
in paints. Oil content is higher in latter part of year, the
inference being that it is connected with gonad development.
The highest value (6%) was obtained from fish collected off
California in January~ lowest values in the spring months. The
high water content causes problems in pressing meal. Plants
designed to handle sardines cannot process hake efficiently,
but plants that can handle hake could process sardines. Hake
meal was 70 percent proteino Total processing costs were esti-
mated at about $24000 per ton, which allowed a price of about
$12eOO per ton to the fishermen 0 There is a possibility of
using small portions of a reduction fishery as frozen fish
blocks or pharmaceuticals which would give a better value yield
from the producto There is also a possibility of making a
high protein glue from hakeo
In the evening, a dinner meeting was held for representatives
of Oregon~ Washington~ and California, Pacific Marine
Fisheries Commission~ Bureau of Commercial Fisheries, and the
University of Washington to discuss possible approaches to
management of this fisheryo Dro Crutchfield spoke on the
possibility of limiting entry of vessels into this new fishery.
Each state then was asked about problems of limiting vessels
in a fishery 0 The Washington Director of Fisheries and the
Oregon Fish Commission could do this if the proper legislation
were provided. I reported that the Legislature controlled the
commercial fisheries in California but that reduction permits
were granted by the Fish and Game Commission and that precedent
for controlled yield of a fishery had already been set in our
shrimp fishery 0 A general discussion of ways and means then
followed 0 Everyone felt that control was a good idea, but
there were wide differences of opinions on means of control.
It was finally decided that each state would explore the
possibilities of limitations on boats, plants, or quota and
coordinate findings through the Pacific Marine Fisheries
Commission. It was agreed that any management policy would
have to be coastwide to be effectiveo~~~ EQ Ao Best
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Report of Attendance at the Pacific Fishery Biologist
Conference
March 24-26, 1965
British Columbia
The Pacific Fishery Biologists annual conference convened this
year at Harrison Hot Springs, British Columbia, March 24 through
26.
The agenda included five sessions, two of which were subdivided
into separate sections» facilitating concurrent presentation of
papers. Unfortunately abstracts of the various papers are
not available.
The majority of presented papers concerned trout and salmon and
their fisheries. King crab and some of the ground fisheries
in the Alaskan area were also discussed. The opening session,
chaired by Wilvan G. Van Campen of the International North
Pacific Fisheries Commission~ dealt with salmon (sockeye and
chum), king crab and halibut, and their exploitation by Japan,
Russia and the United States.
The Japanese high seas salmon fishery extends eastward to
l7SoW longitude, as per agreement, and is primarily exploiting
sockeye salmon. The oceanic distribution of sockeye salmon
is now rather well known and the present stocks can produce a
sustained yield.
Tagging studies indicate two separate stocks of king crabs, one
in the Bering Sea; the other in the north Pacific (Kodiak and
Aleutian Islands area). The United States has shifted its king
crab fishery to the north Pacific area in recent years. A
multilateral agreement for research on the king crab by Russia,
Japan and the United States appears encouraging and hopefully
will provide the information to maintain a sustained yield
fishery.
Halibut stocks in the eastern Bering Sea appear poor, although
quotas, quota areas, and seasons have been established with
Japan and Russia. There is complete abstension from halibut
fishing in the Gulf of Alaska, due to over-exploitation.
Several papers were presented on the use of environmental
controls to manage lakes and streams. One of interest discuss-
ed the use of compressed air to aerate lakes, causing an
artificial turnove~ previous to winter icing. The results
showed that using this technique winter kills became negligible.
The most rewarding part of the conference for me was meeting
biologist~'divers from other areas. Both the Alaska Department
of Fish and Game and the Fish and Wildlife Service have diving
programs. These have proved useful in their king crab
investigations and fishing gear research. Biologist-divers at
the exploratory fishing and gear research base in Seattle have
been "riding" both mid-water and bottom trawls to observe their
operation. Besides general observations, movies have been
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made and water currents measured with hand~held current meters.
Apparently significant current alterations, and vortices are
produced, particularly in bottom type trawls, to affect fishing
successG
Next year the PFB meeting will be held in California~ Eldon
Hughes was elected president for the coming yearo--- Earl E. Ebert
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MEXICAN OYSTER COLLECTION TRIP
On March 13, 1965, Marine Biologists H. Orcutt and R. Poole
accompanied by Fish and Game Pilots A. Reese and C. Faist,
flew by State plane to Mazatlan, Mexico, to accomplish the
first part of a twofold oyster transplanting experiment.
Pacific oysters Crassostrea gigas) raised for one year from
seed at our Tomales ay Cu ture Station were taken to the
Mexican Fisheries Station at Mazatlan for use in culture
experiments in the Altata area. Mexican oysters (Crassostrea
corteziensis) were collected with the assistance of MexIcan
Government fisheries representatives. Oysters harvested from
mangrove roots were supplied from the Altata beds. Seed
oysters were collected by divers from natural beds at Teacapan.
The oysters collected from Mexican waters were flown to
California and set out in culture trays at Tomales Bay.
The Mexican biologists are interested in the possibilities of
Pacific oyster production from Japanese seed stock as well as
from natural set of Pacific oysters in their warm-water
estuaries.
In California, we will observe the survival and growth of the
Mexican transplants. Our purpose is to determine if these close
relatives of the highly esteemed Atlantic coast oyster will
produce firm fat meats in the cool waters of central California.
We do not expect the Mexican oyster to spawn in our waters
because higher temperatures than we experience are necessary.
However, if high quality meats are produced for the half shell
market, it is possible that seed production in Mexico for
growers in California could grow into profitable operations for
both Mexico and California.
Our oyster culture experiments now include species from
northern and southern Japan, the Atlantic coast, British
Columbia, France, and Mexico. Each experiment is designed to
determine growth rates and meat production. Some oysters may
prove to be of use only by farming of imported seed. Others
may be selected as natural spawners in California bays and
become welcome additions to our marine fauna. -~- H. G. Orcutt
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Special Statistical Committee
to
Coordinate Salmon Statistics
A Progress Report
San Francisco
March 18-19, 1965
Organizations Represented
Alaska
Canada
Washington Department of Fisheries
Washington Department of Game
Oregon Fish Commission
California Dept. Fish & Game
TECOM
Pacific Marine Fish Corom.
Idaho Game Department (by ltr.)
Oregon Game Commo (by ltr.)
March 18~l9 data processing personnel from the coastal states
and Canada met with Don Fry of TECOM's Salmon Statistical
Committee and Leon Verhoven of PMFC to consider the possibility
of providing uniform coastal salmon statistics for coordination
by PMFC.
Each agency was apprised of the need for standardization of
data presentation and was requested to propose a procedure
for providing commercial and sport salmon statistics. Many
problems presented themselves. One state has salmon count and
no weight. Another does not have the value of each species,
still another has weight and no count, California obtains
dressed weight and depends on sampling for species separation,
count, and round weight.
Codes and card formats also vary. All of these differences
must be resolved to present standardized statistics for TECOM.
In addition to proposing a plan for compliance, each state and
province provided cost estimates for work completion.
Initial cost estimates for each state varied between $350 to
$1,500 to produce standardized commercial records on either
punch card or magnetic tapeo Combined first year estimates
were $3,000; the annual recurring cost is estimated to be
$1,800. PMFC costs for programming and distribution were
estimated to be an additional $3,000. The figures are rough
estimates and may be modified considerably.
At the meeting's conclusion, all participants agreed they
could assist in providing commercial catch data; however, the
exchange of salmon and steelhead sport data was not considered
feasible because accurate data are not available. The Oregon
Game Commission estimated its cost at $10,000 to provide
sport data. ~-~ E. Co Greenhood and D. J. Mackett
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1. BOTTOMF ISH
A. Fishery
Flatfish~ March landings continued on an upward trend
with Dover and English sole predominateo Dover sole
fishing was successful in deeps off San Francisco and
Eureka, while English sole fishing was good from Santa
Barbara, to Eurekae Petrale landings were generally
light along the coasto
Rockfish~ Landings increased over those of February.
Catches were good off Eureka, Fort Bragg and San
Franciscoe Lighter catches were made off MOnterey and
the southern groundso Bocaccio, chilipepper, canary,
yellowtail, and channel rockfish were predominarito
B. Research
Flatfish~ Landings were sampled at major ports. The
English sole age~growth study was continued and is
presently near the terminal stage.
Twenty~one tagged petrale were recovered off Fort Bragg
and Bodega Bay during the montho Total returns from
this 1964 central California experiment now exceeds 10
percent of the 2}873 releaseda
The Humboldt State College petrale embryological contract
study was discontinued until next winter. Two unsuccess-
ful attempts were made to raise larvae from artificially
fertilized eggs.
Because of a vacant position since September 1964, the
project is behind schedule.
Rockfish~ Development plans for several rockfishes and
other bottomfish were completed and submitted to the
marine planning section.
Wholesale fish markets at MOrro Bay~ San Francisco, and
Oakland were contacted regarding better classification of
rockfishes on fish receipts.
Project is on schedule.
2. SHELLFISH
A. Fishery
Abalon~~ Abalone season opened March 16, and with more
tfian·a'~·-week of good weather, over lj)200 dozen reds were
landed, at Morro Bay. Several diving crews brought in
from 100 to 200 dozen during this most unusual good
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weather period. Divers report abalone of al~ sizes
present in large numbers throughout most of the areao
The "abalone hatchery" at Morro Bay is reported to have
8 to 10 survivors left from last year 8 s hatch. MOrtali-
ties caused by fungus~ predators $ etc. have steadily
reduced the original hatcho
The Budge Shellfish Hatchery at Pigeon Point has only
minor adjustments to complete before starting preliminary
operations.
Crab~ Crab landings at Eureka and Crescent City to date
are between 2.8 and 3 million pounds. Low catches of 3
to 4 legals per trap set for 48 hours~ and the prepara-
tions for shrimp and salmon seasons have resulted in
many boats leaving the crab fishery. The remaining effort
is concentrated near the Eel River in 5~lO fathoms.
At San Francisco 3 landings totaled 618,000 pounds through
January. This is slightly better than the 1961-62
season, the worst on record with 590,000 pounds landed
through January.
Qlsters~ State Department of Public Health officials are
permItting Coast Oyster Company to harvest oysters from
the Mad River Slough bed in Humboldt Bay. The other
oyster beds of the company remain under quarantine be=
cause of pollution.
The annual shipment of Pacific oyster seed arrived on the
TUYO MARU from Japan. Five thousand cases were unloaded
at Eureka on March 26, and on March 28, 2,644 cases were
unloaded at San Francisco. Included were 25 cases of
French oyster seed and 7 cases of Olympic oyster seed
for Johnson Oyster Company. These 32 cases of seed are
for experimental work. They were produced a~ the
Tohoku University Laboratory at Kesenuma0
One truckload of adult Eastern Oysters (558 bushels)
arrived at Tomales Bay Oyster Compa~y on March 29. The
oysters were inspected and plante~ on the 29th and 30th.
B. Research~
Crab~ Plankton tow collections made on the February
NAUTILUS cruise were examined and separated for analysis.
Oysters and~Clams~ French oysters (Ostrea edulis) from
Japan ana Rexrcan oysters (frassostrea corteziensis)
from Mazatlan were planted at our experimental culture
station in Tomales Bay for growth and survival experiments.
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Shrimp: Since the arrival of the N.B. SCOFIELD in
Crescent City on March 15, 62 tows have been completed.
the highest catch reported has been approximately 800
pounds per hour. Generally, the shrimp are averaging 150-
250 to the pound. One year olds are extremely abundant,
comprising 75-80 percent of the catch. Most of the
female shrimp caught off Crescent City are carrying eggs
while those taken in the Klamath River area. are about
70 percent spent.
We are attempting to rear shrimp from the egg through
metamorphosis to the mysis stage in our small saltwater
aquarium system at Redwood City. This system was
designed and set up by the MRO Shellfish Program as
part of a cooperative research project with the Pacific
Marine Fisheries Commission. Primary purpose of this
project is to describe the different larval stages of
P. jordani so that they can be identified in ocean
plankton samples. Gravid females were collected off
Crescent City by the SCOFIELD and flown by state plane
to Redwood City. Some eggs carried by these females
have hatched into first stage larvae. These are being
raised in individual containers similar to the method
developed by Richard Poole in the rearing of crab
la~ae. Newly hatched brine shrimp nauplii have been
fed to the shrimp larvae.
The Shellfish Program is on schedule.
3. POINT ARGUELLO SURVEY
All field work has terminated and the project is in
write-up stage.
The project leader spent two days in Seattle attending
a Government-Industry meeting on hake.
Project is on schedule.
4. PELAGIC FISH
A. Fishery
Landings in tons March January 1 - March 31
10 yr. mean
Species 1965* 1964 1965* 1964 (1954-1963)
Anchovy 95 160 210 364 3,657
Mackerel, Jack 1,126 4,423 3,125 6,015 4,028
Mackerel, Pacific 20 153 70 525 1,484
Sardines 30 232 120 460 536
Squid 150 103 1,825 1,083 542
T;zt:ZI "5'";"U7I 5,350 8,448 10, 247
*Estimated landings based on contact with the industry.
Accumulated landings are revised monthly.
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The sardine cannery season ended on March 1 although
sardines continue to be received at the marketso The
total catch for the season was approximately 5,250 tons 1
4,000 from San Nicolas Island area. Preliminary age
estimates show these fish were 2 and 3 years old.
Landings of all species, except squid, are well below
previous years.
The southern California fleet had difficulty locatingjack mackerel during the month, conseqQently landings
were. less than 1/3 of the 10 year mean. Most offshore
catches were from Catalina Island. Inshore catches,
in the Newport to San Onofre area, yielded less than
did Catalina Island waters. Market landings accounted
for about 10% of the total jack mackerel landings.
Pacific mackerel were very scarce and only a few
appeared in cannery landings.
Central California landings~ 99% of which were jack
mackerel, continue to be very poor accounting for only
10%.of the statewide landings.
Weather was not a factor in reducing landings.
Live Bait~ Although still relatively inactive, seven
boats reported approximately 12»000 scoops (73 tons)
sold in February. About 2/3 of this was from the Los
Angeles~Long Beach Harbor area. Landings increased
during Marc~ however records are still too preliminary
to report.
Research
Routine sampling and scale reading continuedo
Age reading of the large backlog of jack mackerel otoliths
has begun.
Initial readings will be of collections made during sea
surveys, commencing with 1953.
Manuscripts submitted for publication in California Fish
and Game include~ (i) Pacific mackerel age composition
manuscript for 1961~62 through 1963~64 seasons; (ii) two
notes on range extensions, one for silvergray rockfish
and one for silver and chum salmon. .
Sea Surv~y~ The ALASKA departs April 1 for a lO-day gear
deveTopment cruise off southern California. Objectives
are to improve the handling qualities and fishing
efficiency of our midwater trawl; to test our depth
equipment (Net Sonde); to test smaller midwater trawls
in comparison with our standard net, and to attempt to
sample fish concentrations spotted from the air.
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Work continued on data reports; coding was completed for
1956 and 1957, and key punching was completed for 1952.
Bathythermograph records for about 400 traces missing
from our files for cruises in 1953, 1954, and 1956 were
obtained from Scripps; these are now being coded. A
trial run of the procedures for printing data reports
turned up some difficulties, but these should be easily
overcome.
Aerial Survey: A three day aerial survey was conducted
between Santa Cruz Point and the United States-Mexico
border. Red tide was noted between Pt. Dume and San
Diego. MOre gray whales (130) were recorded than on any
aerial survey during the past seven years. A total of
159 anchovy schools were counted. Water and air visibili-
ties were good for the entire area scouted.'
The first draft of the aerial survey report, 1956-1964,
was completed.
5. TUNA
A. Fisnery
<
No albacore or b1uefin tuna were loaded this month. How-
ever, several seiners operated near Guadalupe Island,
and one caught several tons of b1uefin. The larger
seiner from San Pedro and San Diego, however, made fair
catches of ye110wfin tuna and skipjack off the coast of
central America.
B. Research (Albacore)
Some effort was devoted to designing a new albacore logbook
for use by the commercial fleet. A lot of time was spent
developing species plans for the resources planning group;
this slowed processing of age composition data and put
us farther behind schedule.
Page proof and figures for Fish Bulletin 128 were checked,
corrected, and returned to the printer.
C. Research (Bluefin tuna)
Analysis of logbooks concerning the 1963 season and of
the 1963~1965 1ength=weight data was started. An
article entitled Hemoglobin Polymorphism in B1uefin Tuna
has received preliminary edi,ting. The rest of the time
was spent on species plan development.
D. Schedule
The program is well behind schedule because of continuing
vacancies.
6. SPORTFISH
A. Partlboat
Research
During a 10=day cruise at Ventura Flats, 238 California
halibut were tagged. Lengths ranged from 20 to 39 inches.
March 28~ in Newport Harbor, 85 sand bass were
tagged in the third venture staged by the Seahorse
Spinfishing Club of Newport. Arrangements for a fourth
tag day, to be in December, are near completion.
Fishery
Catch totals of key marine species, accumulated through
February, compared with 1964 figures as follows:
Through FebruaEY
Rockfish
Kelp and Sand Bass
Barracuda
Calif. Halibut
Salmon
Bonito
Striped Bass
Yellowtail
~965
210,,025
20,513
9,994
7,236
2,596
2~348
372
8
1964
114,444
" 30:1>104
11,792
7,344
. 5,566
26,467
3,512
184
Project is on schedule.
B. Environmental and Behavioral Studies of Coastal Sportfish~s(DJ F22R~'1)
We continued working on our manuscript "Artificial Reef
Ecology." Several sections were received from the typist
and proof-read.
Specimens collected during our contractual survey of the
area around the Orange County sewer have been identified
and a report is being written.
~
Project personnel met with the D.J. Coordinator to discuss
budgets, project statements:!! and future plans.
Field work on our Point Lorna Survey (Contract W20-2A) was
completed. The specimens collected were being identified
during the month at CSFL.
Project divers obtained a sample of lobsters for length/
weight determination.
- 19 -
Turner, as Department Diving Officer, chaired a Diving
Safety Board meeting; plans for a diving seminar were
formulated and Regional diving problems were discussed.
Turner also met with the Department Training Officer to
discuss diver training procedures. .
This project is on schedule.
C. Blue Rockfish Management Study (DJ F19R~4)
Samples were collected for serological work at Princeton
and Monterey. Four days were spent diving for tagged
fis~ and recruitment studies. Fish were tagged at
Santa Cruz, MOnterey, and at Whaler's Cove, Point Lobos
Reserve State Park.
Discard survival estimates are being made on blue rock-
fisq. Fish are being caught at all depths within their
range and released at the surface to determine the
feasibility of returning them to the ocean should a size
limit be needed.
Maturity studies are nearing completion.
Job reports for 1964 were submitted.
Parts I and II of "A Field Guide to Some Common Ocean
Sport Fishes" was revised and is to appear as a single
publication., All figure changes are completed, and
the. text is in the final stages of typing.
Project is on schedule.
D. Southern California Marine Sport Fish Survey (DJ F20R)
By month 8 s end we had constructed a probability sampling
plan to measure shoreline sportfishing activities. The
sampling frame is composed of small geographical units,
of two principal types, which in the aggregate represent
all areas accessible to the general public from the
Uni~ed States = Mexican Boundary to Jalama Beach State
Park. Fishing effort in private areas will be measured
from an airplane. Field sampling will begin April 1,
1965, and end March 31» 1966.
In the process of running pilot tests of various sampling
techniques» we learned that a run of steelhead (which
was being fished) was attempting to ascend Jalama Creek.
Catches of barred perch improved and fishing was good (5
to 8 fish per man) in the Huntington Beach area toward
the end of the month.
Altaough the project fell another man-month behind
schedule during March, our completion of a shoreline sampl-
ing plan will enable us to return to our projected
activity schedule in April. Toward this end we were
materially assisted by Malcolm Oliphant who joined the
project at high noon on March 9. Welcome aboard, Mac.
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7. SPECIAL PROJECTS
A. Southern California~
A good deal of time was spent on the problems raised by
the,plan to discharge one=half billion, gallons of hot
coolant water (for the, first unit) offshore of the
proposed Nuclear Power Plant at Corral Canyon near Malibu.
Four days were spent at Atomic Energy Committee hearings
to determine whether or not they would grant the L.A.
Department of Power and Water the necessary permits to
build the plant at this site.
Preliminary planning began for the annual exploratory
cruise scheduled for early May.
Some progress was made on the first draft of the manu-
script on the Santa Monica Bay Trawl Study.
A second day was spent making replicate hauls aboard the
City of Los Angeles vessel Marine Surveyor in Santa
MOnica Bay. We have discovered that the vessel trawls
far too fast to allow valid comparison of data with that
obtained using the Prowler. Expensive modification,
principally the purchase of a variable pitch propellor
would be required before trawl data could be compared.
Plans were made for a harbor seal census to be carried
out as part of the aerial sea lion and' sea otter census
scheduled for June and previous to that on a cooperative
basis with regional personnel.
Project is on schedule.
B. Northern California~
All regular stations of the San Francisco Bay Study were
sampled. A collection of jacksmelt~ pompan_o, brown rock-
fish, brown smoothhound s bat ray, and a leopard shark
about five feet long was given Steinhart Aquarium.
Technical assistance was given the Shellfish Project. An
ultraviolet water purifier on loan from Steinhart
Aquarium was reconditioned for use in the rearing of
shrimp larvae.
The project is on schedule •
.
8. BIOSTATISTICS
A. Data Processing
Regular Reports~
Statistical reports of the late 1964 (13th period) fish
receipts were completedo
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Statistical reports of the January landings and shipments
were completedo
February cannery and processor reports were summarized
and a letter' showing the tuna case pack was.distributed.
The 1964~65 sardine case pack, summarized in a letter,
was distributed.
Reports of the February marine partyboat catch were
tabqlated and a letter reporting the catch was mailed.
The December, 1964 and January, 1965 Pacific mackerel III
reports were completed.
Special Reports:
Four reports, summarizing the 1963-64 season market crab
landings, were prepared for Walt Dahlstrom, Shellfish
Investigation.
The series of reports prepared from the 1963 bluefin log
data were tabulated for the Tuna Investigation.
Figures of the monthly herring landings in each area
during 1964 were given to the INPFCe
The~oyster landings from 1958 to 1964 were summarized
for Coast Oyster Company, South Bend, Washington.
Salmon landings and the number of deliveries made each
month during 1962, 1963 and 1964 were given to NOYo Harbor
Commission.
Reports showing both the commercial and partyboat catch
by origin in the area off Point Arguello were tabulated
on Todd Shipyard I s IBM )p401. The tables were given to
Ed Best, Point Arguello Survey 0
A listing of the tape containing albacore log data for
1961, 1962 and 1963 was made at esc.
Field:
Many of the dealers from Monterey to Crescent City were
visited. A check of their fish receipt books did not
reveal any late 1964 receiptso In addition, field
offices in Monterey, San Francisco and Eureka were
contacted.
The last of the remaining problems concerned with
balancing monthly processor reports to annual reports
were resolved.
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Work in Progress~
California halibut and Hornyhead turbot length-weight
data are being key punched in preparation for computation
of length-weight curveso The work is being done for
Jack Schott~ Sportfish Investigation 0
The·- March market and cannery fish receipts are being
editedo
MOst of the tables to be included in the 1964 circular
are completed. It is expected that the manuscript will
be sent to the editor early in April.
A meeting was held with Messrso Chadwick and Cordone of
Inland Fisheries to discuss data processing of the Lake
Tahoe Tagging Study resultso
Annine Phillips and Dorothy Bailey have started a self-
instruction course in COBOL, a compute~ language for
data processingo
B. Technical Assistance and Biometrical Analysis
Statistical and Mathematical Analysis~
Unfinished work on the statistical design of the shrimp
sea survey plan was completed.
Theoretical studies on the best method of estimating a
von Bertalanffy growth curve from back-calculated length
data yielded inconclusive results. Although the medians
of individual parameter estimates appear to be most
suitable~ further empirical computer work will be needed
to verify this.
Computers~
A program to estimate the relative fishing power of
albacore vessels was started 0
9. BIOLOGICAL NOTES
On March 8, a mojarra~ Eucinostomus gracilis, was sent
to California State Fisneries Laboratory to find out
what kind of a "perch" it was. This smallish fish had
been hooked by a sportfisherman near the entrance to
Alamitos Bay. It represents a first record for
California for t.his southern species.
One of two ~ortherners (a silvergray rockfish, Sebastodes
brevispinis) caught off southern California was fairly
well sout!"10f its previously recorded range. The other
northerner~ a Greenland halibut Reinhardtius hippoglossoides,
had been reported only once prevIOusly south of about
Eureka.
~ 23 -
A male specimen of the rare flapjack devilfish,
Qpisthoteuthis californiana Berry, was captured in a
commercial otter trawl fished 270 fathoms deep off Pt.
Lobos, just south of MOnterey Bay, March 11, 1965. With
the"arms radially stretched, this web-footed octopus
measured 18 inches across.
We received two separate reports of rock scallop mortality
in +.rinidad Bay. One skindiver reported 300 to 400 dead
scallops on each of five separate rocks at the northern
and southern extremes of the Bay. The scallops ranged
from 1 to 7 1/2 inches. Death was probably due to turbi
conditions during the flood. Dives in the area are
planned to determine the extent of the damage to the
scallop population.
Two flathead sole, HiI?POfloSsoides ,elassodon, were
received from the crew 0 the ANNA W.,They were
captured near Trinidad in 67 fathoms.
Status of Publications
Manuscripts for 3 Fish Bulletins on marine subjects are
in the hands of the printer. Page proofs have been
returned to the printer (March 16) on one of these
(Fish Bulletin 128, Albacore) and ozalids requested.
Notntng apparently has been done about- setting type on
the other two bulletins (ioe. galleys have not been
promised or received to date) although copy for them was
sent to the printer on January 22 (Fish Bulletin 130,
Northern Calif. Sportfish Investigation) and January
25 (Fish Bulletin 131, Squid). Fish Bulletin 129
(Marine Fish Catch) has been printed and mai~ed, but
Fish Bulletin 127 (Catchable Trout) is still in the
galley-proof stage.
Copy is also in the hands of the printer for a booklet
on ~rine Mammals of California; galleys have been
promised for mid-April.
Eleven of 18 articles (7 feature articles and 11 notes)
submitted for publication in the July issue of California
Fish and Game are on marine subjects. Three of four
feature-length manuscripts on marine subjects were sub-
mitted by MaO personnel as were 4 of the 7 marine-subject
notes.
10. VESSELS
ALASKA
The vessel returned to San Pedro on the 4th of the month,
after completing two weeks of Halibut Study off southern
California. The balance of the month the crew was on
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CTO and maintenance. Days scheduled~ 5; days operated: 4;
work completed one day earlier.
N. B. SCOFIELD
On the tenth the N.B. SCOFIELD sailed from San Pedro on
a 45 day shrimp survey cruise off the coast of northern
California. Days scheduled~ 24; days operated: 22.
Annual overhaul delayed vessels sailing two days. Time
will be recovered on the tail end of the cruise.
NAUTILUS
Vessel undergoing annual overhaul from the 1st through
the 22nd. From the 23rd through the end of the month,
vessel engaged in Crab and San Francis~o Bay Study.
Days scheduled~ l3~ days operated~ 9. Vesse1 9 s
departure delayed because of the mechanical trouble,
will be recovered in most of April.
11. MISCELLANEOUS
A. Meetings, Talks and Visi~
March 1
March 2
March 3
March 5=6
March 8
March 8
March 9
March 10
Cox talked to members cf the Oakland Y
Di.vers on abalones and Japanese shellfish
hatcheries.
Carlisle discussed annual exploratory cruise
with Hancock personnel at U.S.C.
Carlisle met with Navy Comdr. Worman to
discuss exploratory cruise work in the
vicinity of San ClementeI:'lan9.
Aplin attended a conference in Lodi on
current San Francisco Bay and Delta work.
Smith gave a slide talk on fish and shell-
fish to 30 members of the Alice Birney
P•T•A. ~ Eureka.
Aplin attended an Army Engineers hearing
on Mor'ro Bay Harbor improvements.
CaI:'lisle appeared before L.Ao~County Fish
and Game Commission on the supject of
Santa M.onica. Bay arti.ficial reefs and a
propos~l to transfer responsi.bility for
marker buoys to County» L.A.
R. Wolf dlscussed boat crew salaries for
the Bureau of Commercial Fisheries with
Baxter and Petrich.
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.March 11 Carlisle gave a talk on D~F~G. at Aviation
High Career Day, Redondo Beach.
March 14-15- Cox conferred with C. Foress at Oregon
State University, Corvallis, regarding
methods and technique for rearing shrimp
larvae.
March 15 Turner spoke to the "Bruins", Redondo
Beach YMCA group on proj·ec t . studies.
March 15 K. McVicar of UCLA visited with Baxter
r~garding fishery problems.
March 17 Aplin spoke on "Living Resourc-es of the
Sea" to the oceanography class of the
Naval Officers School at San Mateo.
March 17 Cox talked to members of the San Jose Skin
Dive~s on Japanese abalone hatcqeries.
March 17 Young attended the Ocean Fish Protective
Association quarterly meeting··-. Approximate-
ly 100 delegates present to hear a
discourse on Salton Sea and its problems.
Legislation was also discussed.
March 18-19-··. Greenhood and Mackett met wi th Don Fry of
TECOM and west coast data processing
persopnel in San Francisco. The purpose
of the discussion was to find a common
procedure for reporting salmon statistics
to PMFC9
March 22-23-
March 23
March 23
March 23-26-
March 24-26-
March 26
Pacific Marine Fisheries Research Staff
Meeting at Portland (Orcutt, Dahlstrom, Jow).
Ken Chew, School of Fisheries, University
of Washington, visited the Eureka Laboratory
on oyster problems.
San Mateo County Planning Commission meeting
to discuss purchase of land in the Moss
Beach vicinity as a study area.
Carlisle represented MRO at AEC Corral Canyon
Nuclear Power Plant hearings, Santa Monica.
Ebert attended the Pacific Fishery Biologist
conference at Harrison Hot Springs, British
Columbia.
Fitch presented an illustrated talk on
otoliths at a symposium on "The Marine
Environment," Fullerton Junior College.
Approximately 500 were in attendance.
March 27
March 29
March 30
B. Personnel:
March 2
March 2
March 9
March 25
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Carlisle spent the afternoon and evening
with Dr. Theodore Rice, Director of the
Radiobiological Laboratory, B.C.F.,
Beaufort, N.C.
The "Grunion Story" was shown to 25 members
of the "SANDECKERS," a Los Angeles fish-
ing club.
Meeting at Sacramento with MRB and
representatives of PG&E on biological
conditions in Planning nuclear reactor
power generating plants (Orcutt).
Patricia J. Shadwick, Inter. Steno.
transferred to Menlo Park.
Karen K. Bosch, appointed Inter. Steno.
Biostatistics.
Malcolm S. Oliphant, MB II, transferred
from Menlo Park to Terminal Island,
Southern Calif. Marine Sport Fish Survey.
Donna M. Pedersen, appointed Jr. Steno.
-G)~
Phil M. Roedel
Manager
jg/85
The Resources Agency of California
Department of Fish and Game
Marine Resources Operations
BOTI0MFISH PROGRAM
Perspective
Bottomfish comprise a major fishery of the State. The rock-
fish landings of 10 million pounds (1963), the flatfish catch
of 21 million pounds (1963), and the take of hake, sablefish
and lingcod, sharks and rays, as well as of numerous mixed
species for special utilization, represent a marine resources
harvest for California exceeded only by tuna and pelagic
fisheries.
The bottomfish industry is stable, but potentials for tremendous
development exist. For example, sablefish once supported a 6
million pound annual fi.shery. Some species of rockfish,
previously of sporadic occurrence in catches, are appearing in
greater abundance. The full potential of an expanded rockfish
fishery is not known.
Pacific hake represent a latent resource of great magnitude~
Landings have been as high as one million pounds, yet very
little attention has been directed toward them. Sharks and
rays are very abundant, but have been harvested only at times
of special interest, such as for vitamins during World War II.
About 700,000 pounds have been harvested in a year, though
there has been only mild acceptance of shark as a fresh fish
food.
Our sole fishery has never been fully utilized. Only the
principal species, Dover, English, and petra1e have been
actively fished. Other species should be subjected to greater
fishing pressure to gain full value from the resource.
There is much said and written about the wealth of food in the
sea. The trawl and longline caught species of the bottomfish
resources are at our door; great returns can be realized from
a minimum of research and development.
The Bottomfish Program thus has the assignment of conducting
research and recommending management procedures for renewable
resources with a potential wealth barely tapped. For more
than six years we have been endeavoring to publish the
historical biological data of the trawl fishery accumulated
since 1916. This remains a goal but studies proposed herein
for the Program represent the maximum to be expected through
1965-1966.
Prepared by T. Jow, February 1965 (Replaces issue of January
1964, prepared by E. A. Best).
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Objective
To obtain information necessary for utilization and manage~ent
of bottomfish species.
FLATFISH PROJECT
Emphasis will be on Dover, English, and petrale sole. This
is a continuation of work currently in progress.
Studies through June 1966
1. Biological studies will continue on age, growth,
maturity, and mortality rates. Information gathered
through routine market sampling and special sampling
will fill gaps in life history information. An
evaluation and report on the sampling program will
be completed during the year.
2. We will continue to collect, edit, and analyze
trawler logs for fishing effort and landings
statistics. This provides information on the
trends in the fishery and keeps us in contact with
the fishery.
3. Population identity and migrations.
a. Many Dover, English and petrale have been tagged
off Eureka; English sole migrations are being
analyzed with completion of the report scheduled
for 1965. Dover sole tags are still being
returned. We will begin analysis of the returns
in 1965 and expect to report on results by June,
1966.
b. San Francisco English sole tag returns are being
analyzed along with Eureka returns.
4. We plan to summarize and report on Eureka fish box
sampling data by December, 1965.
5. The Bottomfish program participates in and prepares
reports for the Pacific Marine Fisheries Commission
and the International Trawl Fishery Committee.
6. We expect to prepare a report on Monterey Bay English
sole age studies during 1965.
7. A statement will be prepared on the necessity for and
desirability of the 3-mile limit. Is the area inside
a nursery area? Does our mesh size give necessary
protection to young fish? Oregon, Washington, and
Canada do not have a 3-mile law and no ill effects
are apparen t.
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80 An outline will be prepared for a bulletin on sole
life histories~
ROCKFISH PROJECT
Studies through June 1966
1. Additional work needs to be done~ Little is known
of the hook-and-line fishery, and we have no knowledge
of rockfish activity south of Santa Barbara. The
1963 hook-and-line catch of rockfish was 2 million
pounds. A preliminary plan for a survey of this
fishery will be made.
2. Life history and systematic studies will be continued.
MISCELLANEOUS PROJECTS
Studies
1. Studies on trends in composition of animal food land-
ings at major ports and utilization of numerous
species in the catch will continue. A report on
speCkes composition for 1963 and 1964 will be
prepared.
2. Taxonomic and life history studies of the numerous
species of the bottom fisheries are to continue.
3. Studies on Pacific hake will continue with special
emphasis on distribution and general biology.
4. Effort will be directed toward analysis of lingcod
landing data and toward completion of a final sablefish
tagging report.
STAFF
Marine Biologist III, Menlo Park
Administrative direction and technical planning of entire
Bottomfish program; represents Marine Resources Operations
at Pacific Marine Fisheries Commission and International
Trawl Meetingso
Marine Biologist III~ Pacific Grove
Advanced biological research and analysis of rockfish
studies; life history, biostatistical, and taxonomic
reports requiring high degree of competency.
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Marine Biologist II, Menlo Park
Assistant project leader; supervise and assist in flat-
fish and rockfish projects, compile and analyze sampling
and research cruise data.
Aquatic Biologist I, Menlo Park
Sampling of fishery from San Francisco to Santa Barbara,
assists on research cruises, collection and editing of
trawler logs.
Aquatic Biologist I, Eureka
Under direction from Menlo Park, samples bottomfisheries
from Crescent City to Fort Bragg; assists in cruises,
prepares preliminary data analysis and reports.
The Resources Agency of Ca1ifor~ia
Department of Fish and Game
Marine Resources Qperations
SPECIAL PROJECTS PROGRAM
Perspective
Special Project~ came into being with the 1957 reorganization.
Its purpose is to carry out both short-term and continuing
projects which are not encompassed by other MRO programs.
NORTHERN CALIFORNIA
Special Projects in northern California has completed a number of
activities including but ~ot limited to these:
Collection of oceanographic data from shipping compan~es.
Assistance in formulation of field techniques for sampling
marine resources for radioactivity monitoring.
Administrative assistance to contraqtors for special biologi-
cal studie~ of crab larvae, shellfish pest control, and
test blocks for pollution.
Liaison with State Lands Gomrnission in preparation of maps
of state water bottoms for shellfish culture.
Supervision of seismic observers.
Experiments to test effects of small explosions on fish.
Study of substrates most suitable for 1itt1eneck.c1ams.
Studies on control of ghost shrimp.
Continuing activities include liaison with Regions on pollution,
dredge and fill operations, and special-Corps of Engineers
Projects, and conducting the San Francisco Bay Study.
Work Plan
The plan for 1965-1966 includes work to be conducted on:
Prepared by J. A. Aplin and J. G. Carlisle, Jr., February 1964;
revised March 1965.
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1. Recording water temperatures of several northern
California bays.
2. Maintaining liaison with Regions on marine resources
matters.
3. Making short-term studies of unforeseen marine resources
problems.
4. Assisting other programs in special problems.
5. Conducting and reporting on the San Francisco Bay Study.
6. Maintaining liaison with Bay area research groups and
governmental agencies on San Francisco Bay problems.
The staff consists of one Marine Biologist III; however, the Delta
Study has supplied 12 man months of seasonal aid assistance per
year. The assistance terminates July 1965. If augmentation is
not provided, the budget will be cut back and the San Francisco
Bay Study will suffer.
San Francisco Bay Study
This biological survey, which was initiated in February 1963, is
a continuing study of San Francisco Bay to determine distribution
and relative abundance of fish and shellfish under prevailing
environmental conditions, define ecological zones of the Bay, and
determine food of the principle fish and its availability.
Each month the R/V NAUTILUS spends approximately five days in bay
work to study at several stations. The information obtained
includes numbers and size of fish and shellfish taken, water
temperature and salinity, and plankton and benthos samples.
Sampling gear includes a beam trawl,mid-water trawl, plankton
net, bottom sampler, and a water sampler.
Data are given prelimina~y compilation and analysis between
cruises and progress reports are made periodically.
We encourage interested agencies to undertake on a cooperative
basis detailed studies of stomach contents, and of plankton,
benthos and substrate samples, and also to make surveys of .
sloughs and extensive shallows over flats.
SOUTHERN CALIFORNIA
Work Plan
1. The six year Santa Monica Bay Trawl Study was brought
to a conclusion in 1964. An analysis of the data
gathered by this study is the subject for a publication
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now being prepared. An extensive search is underway
for a follow-up study within the limitations of the
project which will give us a positive evaluation of
the effects of pollutants on the marine environment.
2. Kelp problems, related to leases, public, departmental
and Commission inquiry, are routed to Special Projects.
When required, aerial surveys and photographic charting
of kelp beds are planned and handled by the Project.
3. Seismic operations: The duties of the Project are to
coordinate and consult on seismic permits and problems,
prepare MRO's recommendations and to coordinate
activities with Region 5.
4. Artificial Reefs: Coordinate artificial reef building
activities; includes liaison with U.S. Army Engineers,
State Lands, Navy and Coast Guard, Wildlife Conservation
Board, interested groups and counties, etc. Obtain
necessary permits, handle cost estimates and purchasing
details for artificial reef construction. Work with
Environmental and Behavioral Studies of Coastal Sport-
fishes Project on site evaluation and selection.
5. Red Tide: Carryon observations and studies of red tide
occurrences along the coast. Follow important research
advances. Answer calls and letters on subject and
eventually publish a Marine Resources Leaflet on red
tide.
6. Sea Lion Census: Coordinate and conduct sea lion
census when required, and prepare results for publication.
A census will be made in the summer of 1965.
7. Pismo Clam Census: Coordinate and help conduct annual
Pismo clam census. Prepare press releases; prepare
results for publication every 5 years.
8. Offshore Ecology: Assist other projects in working
up collected specimens and data, analyze accumulated
trawl data from previous operations, with the object
of publishing in condensed and analyzed form.
9. Sea otters: Coordinate and conduct aerial census and
photographic missions to assess California's sea otter
population.
10. Exploratory Cruise: Plan and conduct annual cruise.
11. Work with staff on recommendations of such phases of
Nuclear Power Plant construction as offshore intake
and outlet pipe design and placement to assure minim~m
thermal pollution from coolant waters. Also help
prepare recommendations on methods of lessening fish
loses at time of heat treatment.
All above projects
TIle staff consists
aid h~lp.
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The Resources Agency of California
Department of Fish and Game
Marine Resources Operations
SPORTFISH PROGRAM
NORTHERN CALIFORNIA PROJECT
Perspective
The sportfish project in central and northern California, a
D.J. supported study, has gathered much information on all
species of fish taken by the several fishing methods used
by sportfishermen. The information has been prepared for
publication as a Fish Bulletin to appear in 1964. The catch
and effort at'the main sportfishing localities has been
recorded and the data used for evaluation of piers, jetties,
beaches, and landing facilitieso Special reports for
Wildlife Conservation Board projects have been made possible
from the wealth of information available. These reports have
included activities at Berkeley Pier, Paradise Cove, Pebble
Beach, MOnterey Pier, Santa Cruz Piers, Greyhound Rock and
several others. In addition, a series of sportfishing maps
has been published for counties from Oregon to Santa Barbara.
The maps offer information about the kinds of fish that can
be caught, the best times of year to fish, the bait and gear
to use, and lists fishing, camping, and picnicking sites.
Special emphasis is now being directed toward biological and
management studies of the blue rockfish (DoJ. Project F 19 R)
which was found to be a major sport species in central
California. After the blue rockfish studies, a resurvey of
marine sportfishing will be made to detect changes in fishing
methods and catch composition since the last survey.
Objective
The objective of this Dingell-Johnson sportfish program is to
promote efficient management of sport fish resources based on
biological facts. Continued research is needed to disclose
if fishing mortality is responsible for scarcity of fish in
heavily utilized areas and to gain information for management
to insure maintenance of fishable stocks.
Prepared by Dan Miller, January 1964; revised March 1965.
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Project Studies 1965-1967
During 1965-1966 fiscal year, the blue rockfish management
studies will terminate (Dec. 1965). In January 1966, a year
and one-half resurvey of the several sportfisheries will begin.
Work Plan
1) Life history studies of blue rockfish.
2) Tagging studies of blue rockfish to disclose seasonal
migrations and subpopulations.
3) Write-up of blue rockfish studies (July-December 1965).
4) Publication of the last of four sportfishing maps
(early 1965).
5) Survey of sport catch and effort (January-December 1966).
6) Write-up of resurvey of sportfishery (first half of
1967).
The staffing for the sportfisheries survey includes a Marine
Biologist III and a Marine Biologist II. However, the manpower
requirements for the sportfish resurvey make provision of
another biologist a high priority request.
Staff
Daniel Miller, Marine Biologist III
Melvin Odemar, Marine Biologist II
